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Surface Shape Measurement of an Ancient Roof Tile          
Using Two Different Image Measurement Methods
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Abstract 
This paper presents comparison of surface measurement results of an ancient Korean roof tile 
using two different image measurement methods recently used in various fields. One is grating 
projection method developed for capturing three dimensional surface shapes at high speed and 
with high precision. The other is Structure from Motion (SfM) and Multi-Vision Stereo (MVS) 
method, one of photogrammetry system, used in computer vision and recently in archaeology. 
In both methods, hardware configuration is simple and low cost such as commercially available 
digital cameras or projectors. In this paper, we quantitatively evaluate matching degree between 
two measured results.  
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ࡍࠋィ ᗙᶆ⣔ࡣᇶ‽㠃ෆ࡟ xy㍈ࠊᇶ‽㠃ࡢᆶ┤᪉ྥ࡟ z㍈ࢆ࡜ࡿࠋࡇࡇ࡛ࠊ࣓࢝ࣛࡢど⥺࡜ 2
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 ࣓࣮࣮࣭࢝ᆺ␒ ௙ᵝ 
࣓࢝ࣛ SENTECH STC-CMB4M ゎീᗘ㸸640480[pixels] 
ࣉࣟࢪ࢙ࢡࢱ࣮ Aigo PT6316L ゎീᗘ㸸1024768[pixels] 
ࣜࢽ࢔ࢫࢸ࣮ࢪ SIGMA KOKI SGSP26-200 ⧞ࡾ㏉ࡋ఩⨨Ỵࡵ⢭ᗘ㸸6um 
















 Structure from Motion (SfM)࡛ࡣࠊ㐺ษ࡞᮲௳࡛᧜ᙳࡉࢀࡓ 1000୓⏬⣲ࢆ㉸࠼ࡿ᧜ᙳ⏬ീࡢ≉ᚩศ
ᯒ࠿ࡽࠊnಶ㸦㏻ᖖࠊᩘⓒ㹼ᩘ༓㸧ࡢᅛᐃⅬࢆᢳฟࡍࡿࠋ3ḟඖ✵㛫ෆࡢ nಶࡢᅛᐃⅬ⩌ࢆ᧜ᙳࡋ
ࡓ mᯛࡢ 2ḟඖ⏬ീࡀᚓࡽࢀࡓ࡜ࡁࠊḟᘧࡢ mnಶࡢᑐᛂ㛵ಀ xij࠿ࡽࠊmಶࡢ෗ീ⾜ิ Pi㸦࢝
࣓ࣛࡢ఩⨨ࡸྥࡁ࡞࡝ࢆ♧ࡍ࣓࢝ࣛࣃ࣓࣮ࣛࢱ㸧࡜ nಶࡢᅛᐃⅬࡢ 3ḟඖᗙᶆ Xjࢆ᥎ᐃࡍࡿࠋᅗ
3࡟ SfMࡢᴫᛕᅗࢆ♧ࡍࠋ






 ᮏ◊✲࡛ࡣࠊࢹࢪࢱ୍ࣝ║ࣞࣇCanon EOS Kiss X8i࡛᧜ᙳࡋࡓ୓㸦㸧⏬⣲ࡢ」ᩘࡢTIFF
⏬ീࢆࠊධᡭࡋࡸࡍ࠸SfM-MVSࢆ౑ࡗࡓࢯࣇࢺ࢙࢘࢔Agisoft Photo Scan Professional Ver.1.2.4࡛ゎᯒࡋࡓࠋ
ゎᯒ࡟ࡣࠊ⏬ീฎ⌮࡟㐺ࡋࡓࣀ࣮ࢺࣃࢯࢥࣥDOSPARA Prime SeriesIntel Core i7-2760QMࠊ RAM16GBࠊ
NVIDIA GeForce GTX560Mࢆ౑⏝ࡋࡓࠋࡲࡓࠊ⏬ീィ ࡛ᚓࡽࢀࡿࢹ࣮ࢱࡣࠊᩘ༑୓㹼ᩘ༓୓௨ୖ࡟ཬࡪ
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A B C D E F G
ᅗ㸳 ᱁Ꮚᢞᙳἲ࡟ࡼࡿẁᕪࢤ࣮ࢪࡢィ ⤖ᯝ 
C A B D E F G
ᅗ㸴 SfM-MVS࡟ࡼࡿẁᕪࢤ࣮ࢪࡢィ ⤖ᯝ 
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
⾲㸰 ᱁Ꮚᢞᙳἲ࠾ࡼࡧ SfM-MVSἲ࡟ࡼࡿẁᕪࢤ࣮ࢪࡢィ ್ 
 A B C D E F G 






 Ⅼᩘ 35,595 31,929 31,326 31,738 33,043 33,043 17,144
ᖹᆒ್[mm] -0.060 0.474 1.428 3.536 5.471 3.008 0.000







Ⅼᩘ 502,409 444,411 854,333 770,736 746,466 695,530 828,030
ᖹᆒ್[mm] -0.536 -0.081 0.442 2.995 5.204 2.984 0.000













 ᅗ㸰ࡢ඲࿘ィ ⿦⨨ࢆ⏝࠸࡚㌺୸⎰ࢆィ ࡋࡓࠋィ ᮲௳ࡣࠊ఩┦ࢩࣇࢺ 16 ᅇࠊᢞᙳ᱁Ꮚᖜ
8mmࠊᇶ‽㠃㛫㝸 0.5mmࠊᇶ‽㠃ᯛᩘ 91ᯛࠊᇶ‽㠃㛫⿵㛫 1500Ⅼ࡛࠶ࡿࠋࡍ࡞ࢃࡕࠊz㸦㧗ࡉ㸧




ᅗ 7 ィ ᑐ㇟ࡢྂ௦㌺୸⎰ 
ィ ⣔㸯 ィ ⣔㸰 ィ ⣔㸱
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 ᕷ㈍ࡢࢹࢪࢱ୍ࣝ║ࣞࣇ࡛ᅗ 7 ࡢ㌺୸⎰ࡢ෗┿ࢆ 24 ᯛ᧜ᙳࡋࡓࠋ᧜ᙳ⏬ീࡢ≉ᚩⅬᢳฟ࡜ᑐ

















 ᱁Ꮚᢞᙳἲ࡛ࡢィ ⤖ᯝ㸦ᅗ 㸧࡜ SfM-MVSἲ࡛ࡢィ ⤖ᯝ㸦ᅗ 㸧࡜ࢆẚ㍑ࡍࡿࡓࡵࠊICP
ࢆ౑ࡗ࡚ᚋ⪅ࡢ఩⨨࡜ࢫࢣ࣮ࣝࢆᐇ✵㛫ෆ࡛ࡢᗙᶆ್ࢆࡶࡘ๓⪅࡟ྜࢃࡏࡓࠋࡑࡢᚋࠊ୧⪅ࡢⅬ
⩌㛫ࡢ㊥㞳ࢆィ⟬ࡋࡓࠋᅗ  ࡟㊥㞳ࡢศᕸࢆ♧ࡍࠋ㊥㞳ࡀ  ੈ௨ୖ࡜࡞ࡿⅬࡣࡍ࡭࡚㉥ࡃ⾲♧




ᅗ  ᱁Ꮚᢞᙳἲ࡜ SfM-MVSἲ࡟ࡼࡿィ ⤖ᯝࡢ㊥㞳ศᕸ
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